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Foreword 


A  knowledge  of  natural  landscape  colors  is  required  for  a  successful 
camouflage  program.  The  Quartermaster  Corps  is  cooperating  with  the  Corps 
o.  Engineers  in  an  attempt  to  develop  a  generalised  picture  of  colors 
throughout  the  world.  Recently  the  Regional  Environments  Research  Branch 
of  the  Environmental  Protection  Research  Division  completed  a  series  of 
monthly  color  maps  of  the  world  at  the  request  of  the  Camouflage  Branch  of 
the  frgineer  Research  and  Development  Laboratories,  Fort  Belvoir,  Virginia. 
The  series  of  maps  is  being  published  separately  in  cooperation  with  the 
Corps  of  Engineers  as  a  World  Color  Regions  Atlas.  The  present  report  is 
an  analysis  of  these  maps,  summarizing  in  tabular  and  textual  form  the 
information  contained  in  the  Color  Atlas  and  explaining  the  basis  on 
which  the  colors  and  regions  were  determined. 

The  aim  of  the  Color  Atlas  and  the  present  report  which  will  accompany 
it  is  to  indicate  the  month-by-month  changes  in  terrain  colors  throughout 
the  world.  They  provide  a  set  of  standard  color  bases  that  will  conform  to 
known  logistical  restrictions.  Camouflage  techniques  will  be  applied  to 
the  standard  color  ba3e3  in  order  to  improve  concealment.  The  Color  Atla.3 
will  provide  camouflage  research  and  development  personnel  with  a  ready 
terrain  color  guide,  and  those  responsible  for  planning  logistical  support 
for  military  operations  with  a  general  teri'ain  color  reference.  It  is  not 
designed  to  replace  the  operational  planner,  the  camoufleur,  or  the  geo¬ 
grapher,  but  rather  to  be  a  tool  for  their  use. 
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Abstract 


The  present  live  Quartermaster  standard  colors  (white,'  tan,  green, 
olive  green,  and  olive  drab)  approximate  the  natural  colors  of  about  86 
percent  of  the  world  land  area.  For  nearly  complete  world  coverage  three 
additional  basic  colors  would  be  required:  earth  red,  earth  brown,  and 
forest  green. 

Tan  and  green  are  the  two  principal  color  types  in  ,’the.  world;  tan 
has  an  average  of  31  percent  and  green  has  an  average' of  27  percent  of 
the  total  land  area.  White  and  partly  white  types  average  18  percent  of 
the  total  land  are*.  Olive  green  averages  8  percent,  and  olive  drab  2  per¬ 
cent  of  the  total  land  area.  The  three  additional,  basic  colors  required 
for  100  percent  coverage  represent  the  following  average  percentages  of 
total  land  area:  earth  red  and  earth  brown,  6  percent  each,  and  forest 
green  2  percent. 

The  present  five  standard  Quartermaster  colors  provide  the  following 
percentage  of  coloration  coverage  by  continents:  Africa  100  percent,  Asia 
74  percent,  Australasia  98  percent,  Europe  93  percent.  North  America  84 
percent,  and  South  America  91  percent.  Africa  and  Australasia  appear  as  pre¬ 
dominantly  tan  continents,  Europe  and  South  America  predominantly  green, 
and  A3ia  and  North  America  have  a  variety  of  coloration  with  no  single  color 
dominant . 
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Color  Regions  of  the  World 


1.  Introduction 


This  report  was  prepared  as  a  companion  volume  to  the  World  Color 
Regions  Atlas;  the  two  publications  together  comprise  the  environmental 
portion  of  the  Corjs  of  Engineers'  camouflage  program.  A  general  guide 
to  the  coloration  j f  world  landscapes  is  presented,  to  be  used  in  planning 
color  requirements  for  military  operations .  Whereas  the  World  Color 
Regions  Atlas  shows  the  areal  distribution  of  colors  by  months,  the  present 
report  contains  a  c^nant  itative  summary  of  the  areas  and  percentage  of 
occurrence  of  colors. 

This  study  is  based  upon  the  following  three  precepts?  (l)  terrain 
coloration  in  any  given  instance  results  from  a  combination  of  illumination, 
viewing  conditions,  and  the  blending  of  the  characteristics  of  the  various 
small  elements  taken  as  a  whole,  and  as  such  has  almost  infinite  variety; 

(2)  the  optimum  camouflage  color  required  in  any  instance  is  mostly  governed 
by  or  is  dependent  upon  the  immediate  terrain  coloration;  (3)  terrains  with 
similar  characteristics  and  climatic  conditions  have  similar  colors  regard¬ 
less  of  their  world  geographical  location. 

It  would  at  first  appear  from  examination  of  the  above  precepts  that 
determination  of  the  total  world  coloration  would  result  in  an  excc3sively 
large  number  of  camouflage  colors.  However,  field  studies  ^»5,8,12,13^ave 
indicated  that  the  number  of  satisfactory  camouflage  colors  for  troops  can 
be  reduced  to  relatively  few. 

Initially,  in  considering  world  terrain  colorations,  there  seemed  to 
be  two  basic  approaches.  The  first  was  to  determine  those  terrain  factors 
which  when  combined  would  indicate  a  color  condition,  and  then  to  determine 
the  colors  resulting  free  ell  possible  combinations  of  thes®  factors.  This 
would  permit,  as  a  final  Step, -delimitation  of  geographical  areas  for  which 
these  factors  were  determined.  This  approach  permits  not.  only  a  delineation 
of  principal  color  types  but  indicates  combinations  which,  if  of  sufficient 
magnitu.de,  will  demand  consideration  of  an  additional  color;  conversely, 
some  color  now  believed  important  might  prove  to  fit  only  small  areas  and 
therefore  could  be  dropped.  The  second  basic  approach  was  to  map  the  world 
distribution  of  those  colors  determined  by  field  test,  listing  all  of  the 
known  terrain  types  which  would  fit  under  each  color  category.  This  second 
method  obviously  lacks  the  versatility  of  the  first,  being  limited  by  the 
extent.  of  ?rtu*>l  field  observations,  but  has  the  virtue  of  immediate  feasi¬ 
bility,  In  this  study  neither  method  wa3  used  exclusively;  a  combination 
of  the  two  approaches  wa3  used. 


It  is  believed  that  sufficient  information  has  been  obtained  to  permit 
delineation  of  a  reasonably  small  number  of  colors  that  will  fit  into  known 
logistical  restrictions,  and  also  provide  a  good  color  base  which,  if  necessary, 
can  be  modified  by  the  camoufleur  to  meet  local  conditions  or  tactical  situa¬ 
tions. 

2.  Methods 

A  common  base  map  of  Bonne  projection  was  selected  and  all  source  data 
and  materials  were  placed  on  worksheets.  The  following  equal-area  base  maps 
were  then  used  over  a  light  table  in  mapping  the  monthly  coloration  require¬ 
ments  for  each  of  the  continents.  The  scale  of  the  worksheets  of  the  various 
continental  areas  is  as  follows; 


Africa 

1: 

8,450,000 

Europe 

Is 

4,500,000 

Asia 

Is 

11,200,000 

H.  America 

Is 

8,450,000 

Australasia 

1; 

7,000,000 

S.  America 

Is 

7,700,000 

The  above  continental  maps  include  the  following  areal  limits;  Africa, 
including  Madagascar;  Asia,  excluding  islands  south  of  the  equator,  but 
including  the  entire  Australasia,  including  Hew  Zealand  and  islands 

north  to  the  equator;  Europe,  including  Iceland  and  Cyprus,  but  excluding  thy 
entire  U.S.S.R.;  Hbrth  America,  including  Greenland  and  all  Caribbean  islands; 
South  America.  The  principal  reason  for  this  areal  grouping  is  one  of  conven¬ 
ience. 

Following  is  an  explanation  of  the  color  types  mapped  for  the  World  Color 
Regions  Atlas  in  their  order  of  importance  and  with  their  broad  meanings. 

a.  Cultural  features  whose  unit-area  is  considered  too  small  to  map 
are  indicated  by  a  circle  symbol  which  represents  urban  areas  and  industrial  con¬ 
centrations  of  more  than  one  million  population.  These  areas  will  normally  re¬ 
quire  special  camouflage  consideration  or  no  camouflage  at  all. 


b.  White  areas  are  those  totally  under  snow,  white  sand,  or  salt  flats. 
The  snow  areas  are  determined  by  plotting  the  iaopleth  combining  the  32°F  mean 
monthly  isotherm  with  the  0.75  inch  mean  monthly  isohyet.  For  the  periods  when 
there  is  no  snow  cover,  the  background  coloration  is  indicated  by  the  dominant 
dormant  vegetation  color,  or,  in  desert  and  barren  areas,  by  the  soil  color. 


c.  Partly  white  areas  are  determined  by  using  the  41°F  mean  monthly 
a.H  the  i 


rich  mean  monthly  isohyet. 


ror  tne  ponous  wnen  Vhere  is 
no  snow  cover,  the  background  coloration  is  indicated  by  the  dominant  dormant 
vegetation  color,  or,  in  desert  and  barren  areas,  by  the  soil  color. 
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d.  The  following  agricultural  types  (according  to  Whittlesey^)  are 
considered  significant  and  dominant  over  natural  conditions: 


(1)  Intensive  subsistence  tillage,  plantation  agriculture,  crop 
farming,  and  commercial  livestock  raising  are  shown  as  Green,  Munsell  5GY 
4/5*,  during  the  growing  season  at  mean  monthly  temperatures  above  59°F. 

They  are  shoim  as  Olive  Green,  Munsell  10  Y  3/3,  at  mean  monthly  temper¬ 
atures  from  41 °?  to  59°F,  and  as  Tan,  Munsell  7.5  YR  6/6,  during  the  dormant 
and  harvest  seasons. 

(2)  Mediterranean  agriculture  is  Olive  Drab,  Munsell  3Y  4/4, 
during  the  growing  season  and  is  Tan,  Munsell  7.5  YP.  6/6,  during  the  dom¬ 
inant  and  harvest  seasons. 

e*  The  following  desert  types  are  considered  significant  and  dominant 
over  natural  vegetation: 

(1)  Barren  areas,  bare  rock,  and  shallow,  high  mountain  soils  are 
indicated  by  Earth  Brown,  Munsell  10  YR  3/2. 

(2)  Desert  alluvial  and  sedimentary  deposits,  sand,  and  thin 
mountain  soils  are  Tan,  Munsell  7.5  YR  6/6. 

(3)  Mountain  soils  of  desert  highlands  including  chestnut, 
reddish  chestnut,  reddish  brown,  and  lateriti;  soils,  are  indicated  by 
Earth  Red,  Munsell  2.5  YR  4/6. 

f .  The  following  natural  vegetation  types  are  considered  significant 
and  dominant:' 

,  (1)  Broadleaf  evergreen  trees  are  indicated  by  Green,  Munsell 

5  SY  4/5. 


(2)  Broadleaf  deciduous  trees,  grass,  and  other  herbaceous  plants 
are  indicated  by  Green,  Munsel]  5  GT  4/5,  at  temperatures  at  or  above  59°F, 
Olive  Green,  Munsell  10  Y  3/3,  at  temperatures  between  J,1°F  and  59°F,  and 
Tan,  Munsell  7.5  YR  6/6,  during  the  dormant  or  dry  season. 

(3)  Neadleleaf  evergreen  and  needleleaf  deciduous  trees  are 
indicated  by  Olive  Green,  Munsell  10  Y  3/3,  during  the  growing  season,  and 
Earth  Brown,  Munsell  10  YR  3/2,  during  the  dormant  or  dry  season. 


*The  color  nomenclature  used  is  that  of  the  standard  Munsell  system. 
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(4)  Mixed  forests  of  broadleaf  deciduous  and  needleleaf  ever¬ 
green  trees  are  indicated  by  Forest  Green,  Munsall  7-5  GY  3/2,  during  the 
growing  season  and  Olive  Drab,  Munsell  3  Y  4/4,  during  the  dormant  or  dry 
season, 

(5)  Tundra  is  Olive  Drab,  Munsell  3  Y  -,/4,  during  the  growing 
season  and  Earth  Brown,  Munsell  10  YR  3/2.  during  the  dormant  or  dry  season. 

Color  studies  for  camcuiiage  purposes  have  been  made  in  various  parts 
of  the  world  by  the  Corps  of  Engineers  to  determine  predominant  colors  of 
particular  terrain  types  at  various  seasons  and  time  of  day.  These 
studies  were  used  as  a  basis  for  determining  color  correlations.  However, 
many  area -  f  the  world  have  not  been  checked  in  the  field,  and  secondary 
sources  ue  necessarily  used  in  order  to  provide  a  practical  planning  tool, 

3.  World  Color  Types 

A  statistical  analysis  of  the  color  types  follows,  based  on  the  tables 
appearing  in  the  appendixes.  For  each  color  type  in  Table  18  the  monthly 
percent  uf  th*1  world  is  given.  Table  19  shows  the  average  coloration  by 
continents  in  ferns  of  percentages  within  each  continent, 

a,  White  areas  cover  an  average  of  million  square  miles  (15  percent 
of  the  land  surface-  with  the  continent  of  Antarctica  excluded)  (Table  1), 
Nearly  all  of  this  area  lies  in  the  Northern  Hemisphere;  more  than  half  of 
it  ie  in  Asia,  and  a  third  in  North  America, 

There  is  maximum  snow  cover  during  the  winter  season  in  the  Northern 
Hemisphere,  In  January  (Tables  1  and  27)  1?J  million  square  miles  (35  per¬ 
cent  of  the  world's  land  area)  is  predominantly  white.  Of  this  total  area, 
more  than  10^  million  square  miles  of  Asia  and  nearly  5A  million  square 
miles  of  North  America  are  covered  with  snow.  By  contrast,  July  and  August 
(Tables  33  and  34)  have  only  1  million  square  miles  of  snow  cover,  and  nearly 
all  of  this  is  found  on  the  Greenland  icecap. 


Jn  many  areas  of  the  Northern  Hemisphere  the  snow  cov.®r  is  seasonal 
and  often  not  dependable  for  the  entire  month.  The  background  color  types 
have  been  analyzed  for  all  areas,  excluding  the  permanent  snow  fields  of 
the  Greealand  icecap.  White  areas  with  a  tan  background  extend  over 
nearly  3  million  square  miles  (6  percent  of  the  world  land  area)  in  January 
(Table  2) 0  White  areas  with  an  earth  red  background  extend  over  1.8 
million  square  miles  (4  percent  of  the  total  land  area)  in  January  (Table  3). 
White  areas  with  an  earth  brown  bacKgrounc  rover  an  area  of  nearly  11  million 


square  males  (22  percent  of  the  total  lead  area)  in  January  (iaoa.e  xnrs 


type  is  more  prevalent  than  ail  the  othxr  background  types  combined.  White 


areas  with  an  olive  drab  background  ext <nd  over  1,8  million  square  miles  (4 


percent  of  the  world  land  area)  in  January  (Table  5)# 
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b.  Partly  white  areas  cover  an  average  of  over  lg  million  square 
miles  (3  percent  of  the  world  land  area)  (Tab3.e  6).  The  maximum  amount 
occurs  during  October  before  the  winter  snowfall  completely  covers  the 
ground.  During  October  (Table  36)  there  is  a  partial  snow  cover  on  over 

3  million  square  miles  (6  percent  of  the  total  land  area).  The  background 
color  type  has  been  analyzed  for  the  periods  when  snow  does  not  cover  the 
ground.  Partly  white  areas  with  tan  bacKgrouna  comprise  nearly  1  million 
square  miles  (2  percent  of  the  world  land  area)  during  January  (Table  7). 
Partly  white  areas  with  an  earth  red  background  include  less  than  60,000 
square  miles  (less  than  1  percent  of  the  land  area)  during  March  (Tables  8 
and  29).  Partly  white  areas  with  an  earth  brown  background  comprise  about. 

0  5  million  square  miles  (5  percent  of  the  world  land  area)  during  May  (Tables 
9  and  31).  Partly  white  areas  with  an  olive  drab  background  reach  a  maximum 
of  nearly  oCQ,000  square  miles  (1  percent  of  the  world  land  area)  during 
November  (Tables  10  end  37) « 

c.  Tan  areas,  represented  by  Munsell  7.5  YR  6/6,  extend  over  an 
average  of  nearly  16  million  square  miles  (31  percent  of  the  total  land  area) 
(Table  11).  For  the  most  part  this  i3  a  desert  or  semiarid-type  environment. 
Nearly  half  of  the  tan  areas  are  in  Africa  and  a  fifth  are  in  Asia.  During 
the  summer  season  in  the  Northern  Hemisphere  tan  is  the  most  prevalent  color 
with  about  17  million  square  miles  (34  percent  of  the  total  land  area). 

During  the  winter  season  over  14  million  square  miles  (29  percent  of  the  land) 
are  tan.  Thus,  there  ia  a  variation  of  only  about  3  million  square  miles 
from  a  maximum  in  summer  to  a  minimum  in  winter. 

d«  Earth  red  areas,  represented  by  Munsell  2.5  YR  4/6,  comprise  an 
average  of  3  million  •■quare  miles  (6  percent  of  the  total  land  area) 

(Table  12).  This  cold  desert  type  is  most  extensive  during  the  summer 
season  in  the  Northern  Hemisphere  where  it  extends  to  nearly  3|  million 
square  miles  (7  percent  of  the  total  land  area).  During  the  winter  season 
snow  cover  reduces  the  size  of  the  area  to  l£  million  square  miles  (3  per¬ 
cent  of  the  total  land  area).  More  than  four-fifths  of  the  cold  desert 
areas  of  the  world  are  in  Central  Asia. 

e.  Earth  brown  areas,  represented  by  Munsell  10  YR  3/2,  extend  over 
an  average  of  nearly  2  3/4  million  square  miles  (6  percent  of  the  total 
land  area)  (Table  13).  This  type  is  most  prevalent  during  May  (Table  31) 
when  earth  brown  areas  occur  over  6g  million  square  miles  (13  percent  of 
the  total  land  area).  Snow  cover  reduces  the  size  of  the  earth  brown 
areas  during  winter  to  nearly  700,000  square  miles  (1  percent  of  the  total 
land  area).  Nearly  70  percent  of  this  type  occurs  in  Asia. 

f.  Green  areas,  represented  by  Munsell  5  GY  4/5,  extend  over  an 
average  of  over  13.7  million  square  miles  (27  percent  of  tne  total  land 
area)  (Table  14).  During  the  growing  season  this  type  is  most  extensive, 
covering  over  16£  million  square  miles  (32  percent  of  the  total  land 
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area).  During  the  winter  or  dormant  season  this  type  is  reduced  in  area 
by  more  than  4  million  -square  miles  to  a  total  of  12  million  square  miles 
(24  percent  of  the  total  land  area). 

g„  Olive  green  areas,  represented  by  Ku^sell  1C  Y  4/4,  comprise  an 
average  of  almost  4«2  million  square  miles  (8  percent  of  the  total  land 
area)  (Table  15)*  This  type  is  found  almost  exclusively  in  temperate  areas 
of  the  Northern  Hemisphere.  It  reaches  a  maximum  during  the  month  of 
August  (Table  34)  when- there  are  8.2  million  square  miles  (16  percent  of  the 
total  lana  area)*  During  the  winter  season  snow  covers  all  but  1.2  million 
square  miles  (2  percent  of  the  total  land  area). 

h*  Olive  drab  areas,  represented  by  Munsell  3  Y  4/4,  extend  over  an 
average  of  1  million  square  miles  (2  percent  of  the  total  land  area)  (Table 
16>,  During  spring  and  summer  this  type  is  most  extensive,  reaching  a  max¬ 
imum  during  August  /rtien  it  covers  2.2  million  square  miles  (4  percent  of 
the  total  land  area).  Snow  covers  most  of  the  area  during  the  winter. 

Only  650,000  square  miles  (about  1  percent  of  the  total  land  area)  are 
olive  drab  during  any  one  of  the  months  of  October  through  February, 

i.  Forest  green  areas,  represented  by  Munsell  7.5  GY  3/2,  comprise 
an  average  of  1  million  square  miles  (2  percent  of  the  world  land  area) 

(Table  17).  During  spring  and  summer  this  type  covers  more  than  l£ 
million  square  miles  (3  percent  of  the.  total  land  area)  whereas  during 
winter  snow  cover  limits  the  area  to  1/4  million  square ' miles  (less  than 
1  percent  of  the  total  land  area). 

j.  Urban  areas  and  industrial  concentrations  where  more  than  p 
million  persons  are  living  and  working  within  a  very  small  unit-area  re¬ 
quire  special  camouflage  consideration  or  no  camouflage  at  all.  lhere 
are  64  of  these  centers  of  population  in  the  world  (Appendix  E).  The 
following  is  a  break-down  by  continental  maps?  Africa  1,  Asia  21, 
Australasia  3*  Europe  17,  North  America  17,  and  South  America  5,  or  a 
world  total  of  64. 

4.  Coloration  J3L  Continental  Areas 

In  the  analysis  of  color  types  by  continents  Table  19  shows  the  average 
coloration  by  percent  of  the  continent,  whereas  Table  18  shows  the  color 
type  by  percent  of  the  world  land  area. 

a.  Africa  is  predominantly  a  tan  continent  (Table  20),  with  nearly 
50  percent  of  the  world  tarn  *reas.  In  June  (Table  32)  the  maximum  tan 
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area  of  Africa  is  72  percent,  and  in  March  the  minimum  area  is  60  per¬ 
cent.  Green  is  the  second  most  prevalent  color  in  Africa.  The  maximum 
green  month  i3  March  with  38  percent  of  the  continent,  and  the  minimum  is 
June  with  28  percent.  Third  in  importance  in  Africa  is  olive  drab: 

November  to  April  there  is  a  maximum  of  2  percent  (Tables  30  through. 37), 
while  April,  Kay,  and  October  have  1  percent.  During  the  remainder  of 
the  year  the  olive  drab  area  is  less  than  g  of  1  percent  (indicated  on  Tables 
in  this  report  as  T  or  a  "trace**), 

b.  Asia  is  a  continent  with  a  variety  of  coloration  (Table  21). 

During  January,  60  percent  of  Asia  is  snow  covered.  The  snow-covered  area 
is  largest  from  September  (Table  35)  to  June.  Tan  area  is  at  a  maximum  in 
April  with  25  percent,  and  at  a  minimum  in  July  and  August  with  15  per¬ 
cent  .  Earth  red  area  is  at  a  maximum  in  May,  June,  and  August  with  16 
percent  and  a  minimum  in  January  with  6  percent.  Earth  brown  area  is  at  a 
maximum  in  May  with  25  percent  and  a  minimum  in  January  with  2  percent. 

Forest  green  is  at  a  maximum  in  August  with  4  per'snt.  Olive  green  area 
is  at  a  maximum  ir.  August  with  27  percent,  and  a  minimum  in  January, 

October,  and  December  (Table  38)  with  2  percent.  Olive  drab  area  i3  at  a 
maximum  in  August  with  5  percent,  and  a  minimum  in  December  with  less  than 
1  percent. 

c.  Australasia,  like  Africa,  ia  largely  tan  (Table  22),  with  15  per¬ 
cent  of  the  world  tan  areas,  September  has  the  maximum  tan  area  with  76 
percent,  and  February  (Table  28)  has  the  minimum  area  with  52  percent.  As 
in  Africa,  green  is  the  second  most  prevalent  color.  February  has  the  maxi¬ 
mum  area  with  46  percent,  and  September  the  minimum  area  with  16  percent. 

The  third  color  type  in  Australasia  i3  olive  green  with  a  maximum  in  June  of 
16  percent.  Forest  green  area  is  2  percent  throughout  the  year. 

d.  Europe  in  winter  is  predominantly  white  with  January  having  a  maxi¬ 
mum  of  66  percent  snow  cover  (Table  23).  Europe  in  the  summer  is  a  predom¬ 
inantly  green  continent.  However,  it  has  only  about  2  percent  of  the  world 
green  area,  which  is  less  than  that  of  any  other  continent.  July  has  the 
maximum  green  area  with  46  percent.  Southern  Europe  is  predominantly  tan 
during  the  summer  season  with  August  having  a  maximum  tan  area  of  24  per¬ 
cent  of  the  continent.  Olive  drab  areas  vary  throughout  the  year  from  a 
maximum  in  March  of  17  percent  to  a  minimum  in  January,  July,  and  August  of 

8  percent.  Olive  green  areas  are  eta  maximum  in  October  with  52  percent, 
and  at  a  minimum  in  January  with  4  percent.  Forest  green  areas  are  at  a 
maximum  in  June  with  13  percent.  These  areas  are  reduced  by  snow  cover 
daring  the  winter  season. 


e.  North  America,  like  Asia,  is  a  continent  with  a  variety  oi  color¬ 
ation  (Table  24).  Snow  cover  reaches  a  maximum  during  January  (66  percent 
of  the  continent),  and  a  minimum  in  July  and  August  with  only  2  percent. 
Partly  snow- covered  areas  are  at  a  maximum  in  October  (16  percent).  Tan 
area  f.luctuates  between  10  and  16  percent.  Earth  red  area  varies  between 
1  and  4  percent.  Earth  brown  area  varies  from  1  to  22  percent.  Green 
areas  are  at  a  maximum  in  June  with  25  percent,  and  a  minimum  from  Novem¬ 
ber  to  February  with  5  percent.  Olive  green  areas  are  at  maximum  in 
August  and  September  with  26  percent,  and  a  minimum  in  January  and  Decem¬ 
ber  with  7  percent.  Olive  drab  areas  are  at  a  maximum  ill  August  with 

13  percent. 

f.  South  America  is  predominately  a  green  continent  (Table  25)  with 
over  a  third  of  the  world's  green  areas.  March  has  the  maximum,  b4  percent 
of  the  continent,  and  July  has  the  minimum,  48  percent.  Tan  is  the  second 
most  prevalent  color  in  South  America.  The  maximum  area  occurs  in  July 
with  34  percent,  and  the  minimum  area  in  March  with  only  6  percent.  All 
other  colors  together  make  up  less  than  12  percent  during  any  one  month, 

5.  Maximum  Areas  of  World  Coloration  by  Color  Types 

In  an  analysis  of  all  the  monthly  map3  for  a  color  type  a  maximum 
limit  for  each  color  type  was  found.  Table  26  shows  the  area  and  per¬ 
centage  of  the  world  land  area  for  each  color  type. 

a.  White  areas,  represented  by  Munsell  Neutral  9.5,  when  at  a 
maximum  comprise  nearly  18  million  square  miles  (35  percent  of  the  land 
surface  if  the  continent  of  Antarctica  is  excluded)  (Table  26),  Nearly 
all  of  this  area  lies  in  the  Northern  Hemisphere  with  22  percent  in 
Asia,  10  percent  in  North  America,  and  3  percent  in  Europe.  Africa, 
Australasia,  and  South  America  have  only  small  unit-areas  of  white. 

b.  Partly  white  areas  cover  a  maximum  of  11 \  million  square  miles 
(23  percent  of  the  world  land  area). 

c.  Tan  areas  extend  over  a  maximum  of  23.9  million  square  miles 
(48  percent  of  the  total  land  area).  This  is  distributed  as  follows: 

22  percent  in  Africa,  11  percent  in  Asia,  5  porcent  each  in  Australasia 
and  South  America,  4  percent  in  North  America,  and  only  1  percent  in 
Europe. 

d.  Earth  red  areas  are  at  a  maximum  with  4  million  square  miles 
(8  percent  of  the  total  land  area).  Nearly  3$  million  square  miles 

(7  percent)  are  in  Asia,  while  slightly  over  {  million  square  miles  occur 
in  North  America  and  slightly  less  than  \  million  square  miles  in  South 
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Amer-ica,  mere  is  only  a  trace  in  Africa,  and  none  in  Australasia  and 
Europe. 

e.  Earth  brown  areas  extend  over  a  maximum  area  of  9  million  square 
miles  (19  percent  of  the  total  land  area).  This  is  distributed  as  follows: 
13  percent  in  Asia,  5  percent  in  North  America,  1  percent  in  South  America, 
a  trace  in  Australasia  and  Europe,  and  none  in  Africa. 

f.  Green  areas  extend  over  a  maximum  area  of  23.8  million  square  miles 
(48  percent  of  the  total  land  area).  This  is  distributed  as  follows: 

13  percent  each  in  Africa  and  Asia,  11  percent  in  South  America,  5  percent 
in  North  America,  4  percent  in  Australasia,  and  2  percent  in  Europe. 

g.  Olive  green  areas  cover  a  maximum  of  nearly  14  million  square 
miles  (2?  percent  of  the  total  .land  area).  This  is  distributed  as  follows: 

14  percent  in  Asia,  8  percent  in  North  America,  3  percent  .in  Europe,  1 
percent  each  in  Australasia  and  South  America,  and  a  trace  in  Africa. 

h.  Olive  drab  areas  extend  over  a  maximum  of  3j  million  square  miles 
(7  percent  of  the  total  land  area).  This  is  distributed  as  follows:  3 

percent  each  in  Asia  and  North  America,  1  percent  in  Europe,  a  trace  in 
Africa  and  South  America,  and  none  in  Australasia. 

i.  Forest  green  areas  cover  a  maximum  of  nearly  1.9  million  square 
miles  (4  percent  of  the  total  land  area).  Thi3  is  distributed  as  follows: 

2  percent  in  Asia,  1  percent  each  in  Europs  and  North  America,  a  trace  in 
Australasia  and  South  America,  and  none  in  Africa. 

6,  Maximum  Area  of  Coloration  by  Continental  Areas 

In  the  analysis  of  a31  the  monthly  maps  for  a  color  type  a  maximum 
limit  for  each  color  type  was  found  by  continent  and  percent  of  continent 
(Tables  20  through  25). 

a.  Africa  is  predominantly  tan:  10^  million  square  miles  (90  per¬ 
cent  of  the  continent)  is  tan  3t  some  time  of  the  year.  Likewise,  green 
areas  extend  over  a  maximum  of  6.7  million  square  miles  (58  percent  of 
Africa).  Olive  drab  areas  cover  a  maximum  of  200,000  square  miles  (2 
percent  of  Africa).  White,  earth  red,  and  olive  green  areas  are  limited 
to  small  areas.  Partly  white,  earth  brown,  olive  green,  and  forest  green 
areas  do  not  occur  in  Africa  in  unit-areas  large  enough  to  record. 

b.  Asia  in  the  winter  is  predominantly  white  with  a  maximum  area  of 
over  11  million  square  miles  (62  percent  of  the  continent).  Partly  white 
areas  extend  over  a  maximum  area  of  5i  million  square  miles  (32  percent  of 
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the  continent) .  Earth  brown  and  green  each  covers  a  maximum  area  of  nearly 
6g  million  square  miles  (37  and  36  percent  of  the  continent,  respectively). 
Tan  extends  over  a  naximum  area  of  5.7  million  square  miles  (33  percent  of 
the  continent).  Olive  green  occurs  over  a  maximum  area  of  nearly  7  million 
square  miles  (40  percent  of  Asia).  Earth  red  extends  over  a  maximum  area 
of  3 g  million  square  miles  (20  percent  of  the  continent).  Olive  drab  covers 
a  maximum  area  of  1.4  million  square  miles  (8  percent  of  Asia).  Forest 
green  areas  cover  800,000  square  miles  (5  percent  of  Asia). 

c.  Australasia .  like  Africa,  is  predominantly  tan  with  a  maximum 
area  of  2  2/3  million  square  miles  (74  percent).  Green  extends  over  a 
maximum  area  of  almost  1.9  million  square  miles  (51  percent  of  the  Austral¬ 
asian  area).  Olive  green  covers  a  maximum  area  of  over  600,000  square  miles 
(17  percent).  Forest  green  areas  cover  a  maximum  area  of  72,000  square 
miles  (2  percent  of  the  Australasian  area).  White,  partly  white,  and  earth 
brown  areas  are  limited  to  a  brace  in  land  arsa.  Earth  red  and  olive  drab 
do  not  occur  in  Australasia  in  unit-areas  large  enough  to  record. 

d»  Europe  winter  is  predominantly  white  with  a  maximum  area  of 
lj>  million  square  miles  (67  percent  of  the  continent).  Partly  white  areas 
extend  over  a  maximum  of  almost  1.8  million  square  miles  (76  percent  of  the 
continent).  Europe  in  summer  is  predominantly  green,  which  extends  over  a 
maximum  area  of  1,2  million  square  miles  (53  percent  of  the  continent). 

Tan  covers  a  maximum  of  640,000  square  miles  (28  percent  of  the  land  area). 
Olive  drab  extends  over  a  maximum  area  of  nearly  i  million  square  miles 
(22  percent  of  the  continent).  Olive  green  has  a  maximum  area  of  nearly 
million  square  miles  (64  percent  of  the  continent).  Forest  green  covers 
a  maximum  area  of  approximately  300,000  square  miles  (13  percent  of  Europe). 
Earth  brown  extends  over  a  maximum  of  50,000  square  miles  (2  percent  of  the 
land  area).  Earth  red  does  not  occur  in  Europe  in  unit-areas  large  enough 
to  record, 

e.  North  America  in  winter  is  predominantly  white  with  a  maximum 
area  of  nearly  5  million  square  miles  (59  percent  of  the  continent).  In 
addition,  partly  white  areas  cover  a  maximum  of  4.1  million  square  miles 
(50  percent  of  the  continent).  Olive  green  covers  a  maximum  area  of  over 
4.2  million  square  miles  (51  percent  of  the  continent).  Green  extends 
over  a  maximum  area  of  2,2  million  square  miles  (27  percent  of  the 
continent).  Olive  drab  covers  a  maximum  area  of  1.3  million  square  miles 
(36  percent  of  North  America).  Tan  extends  over  a  maximum  area  of  1.6 
million  square  miles  (20  percent  of  the  continent).  Forest  green  covers 
a  maximum  area  of  600,000  square  mile3  (8  percent  of  the  continent) . 

Earth  red  occurs  over  a  maximum  area  of  285 ,000  square  miles  (3  percent 
of  the  continent 

f.  South  America  is  predominately  gre;n  with  a  maximum  area  of  5,4 
million  square  miles  (7 6  percent  of  the  continent).  Tan  has  2.7  million 
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square  miles  (33  per-cent  of  the  continent).  03  a. vs  ©xLsncis  over 

a  isaxiimnn  area  of  600,000  square  miles  (9  percent  of  South  America). 

Earth  brown  has  a  maximum  area  of  5  million  square  miles  (4  percent  of 
South  America).  Earth  red  has  a  maximum  of  200.00  square  miles  (3 
percent  of  the  continent).  White  extends  over  a  maximum  area  of  170,000 
square  miles  (2  percent  of  the  continent).  Olive  drab  and  forest  green 
each  occurs  over  a  maximum  area  of  45,000  square  miles  (1  percent  of  the 
continent).  Partly  white  does  not  occur  in  unit-areas  large  '•nough  to 
record  in  South  America. 

g,  index  to  color  change  is  provided  by  the  total  maximum  area  per¬ 
centages  for  all  colors  for  each  continent.  Europe  has  the  most  color 
change  with  a  total  of  325,  followed  by  Asia  with  2?3,  and  North  America 
with  234.  There  is  very  little  change  in  the  other  three  continents: 
Africa  totals  150,  Australasia  144,  and  South  America  136, 

7.  Summary 

What  percent  of  the  world  is  covered  by  the  present  five  standard 
QM  colors?  White  covers  an  annual  average  of  18  percent  of  the  total 
world  land  area,  which  increases  in  winter  to  a  maximum  of  38  percent. 

Tan  covers  an  average  of  31  percent  of  the  total  land  area  which  increases 
to  a  maximum  of  34  percent.  Green  has  an  average  of  27  percent  of  the 
total  land  area  with  a  maximum  of  32  percent.  Olive  green  covers  an 
average  of  8  percent  of  the  total  land  area  with  a  maximum  area  of  16 
percent.  Olive  drab  covers  an  average  of  2  percent  of  the  total  land 
area  with  a  maximum  area  of  4  percent.  Thus,  in  answer  to  the  question, 
the  present  ixve  standard  QM  colors  cover  86  percent  of  the  world  land 
area. 


Where  is  the  coloration  of  the  five  standard  QM  colors  most  prevalent 
in  the  world,  and  where  are  non-standard  colors  present  in  significant 
amounts?  Africa  is  100  percent  covered  by  the  standard  colors,  whereas 
Asia  is  only  74  percent  covered.  In  Asia  the  following  non-standard  colors 
are  present:  earth  red,  14  percent;  earth  brown,  10  percent;  and  forest 
green,  2  percent,  Australasia  is  98  percent  covered  by  standard  colors, 
the  remaining  2  percent  is  non-standard  forest  green.  Europe  is  93  percent 
covered  by  the  standard  colors;  forest  green  comprises  the  remaining  7 
percent.  North  America  is  84  percent  standard  colors;  the  remaining  areas 
include  the  following  non-standard  colors:  earth  brown,  8  percent;  forest 
green,  5  percent;  and  earth  red,  3  percent.  South  America  is  91  percent 
standard  colors  and  the  remaining  colors  are  non-standard  earth  brown  and 
earth  red,  each  4  percent,  and  forest  green,  1  percent. 

How  important  are  the  non-standard  colors?  Earth  red  and  earth  brown 
areas  each  comprise  6  percent  of  the  world  land  area,  and  forest  green 
areas  are  2  percent. 
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APPENDIX  A 


World  Coloration:  Average  monthly  distribution  (area 
and  percent)  for  each  color  type 


Color  Type 


White 

White  with  Tan  background 

'■/hi  to  t.rf  +  v»  IT - ti.  i  .  , 

-----  — “  oacxground 

Wiite  with  Eearth  Brown  background 
White  with  Olive  Drab  background 
Fartly  white 

Partly  white  with  Tan  background 
Partly  white  with  Earth  Red  background 
Partly  white  with  Earth  Brown  background 
Tan  °^ve  Drab  background 


Earth  Red 
Earth  Brown 
Green 

Olive  Green 
Olive  Drab 
Forest  Green 
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Table  2.  White  Areas  with  Tan  Background  (in  thousands  of  square  miles),  and  Percentages  of 
World  Totals •, 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA  WORLD 
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Table  3.  White  Areas  with  Earth  Red  Background  (in  thousands  of  square  miles). 
Percentages  of  World  Totals. 


Tabl*  4*  White  Areas  with  Earth  Brown  Background  (in  thousands  of  square  miles)  and 
Percentages  at  World  Totals 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE;  N.  AMERICA  S*  AMERICA  WORLD 
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Table  5.  White  Areas  with  Olive  Drab  Background  (in  thousands  of  square  miles) 
Percentages  of  World  Totals 


AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA 
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1,522.4  3 

Table  6.  Partly  Hhite  Arus  (in  thousands  of  square  miles),  and  Percentages  of  World  Totals) 


AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA  WORM) 


488.9  1 

Table  7.  Partly  White  Areas  with  Tan  Background  (in  thousands  of  square  miles),  and  Percentages 

rtf*  WrtWI  A  Ta*  m  9 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA 
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Table  8«  Partly  White  Areas  with  Earth  Red  Background  (in  thousands  of  square  miles) 
Percentages  of  World  Totals 5 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA  WORLD 


Table  9.  Partly  White  Areas  with  Earth  Brown  Background  (in  thousands  ol’  square  miles),  and 
Percentages  of  World  Totals. 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  K .  AMERICA  S.  AMERICA 
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Table  10.  Partly  White  Areas  with  Olive  Drab  Background  (in  thousands  of  square  miles) 
Percentages  of  World  Totals.  . 


Table  11.  Tan  Areas  (in  thousand*  of  square  miles),  and  percentages  of  World  Totals 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA  WORLD 


Table  12.  Earth  Red  Areas  (in  thousands  of  square  miles),  and  Percentages  of  World  Totals, 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA 


Table  13.  Earth  Brown  Areas  (in  thousands  of  square  miles),  and  Percentages  of  World  Totals 


T«ole  lit.  Green  Arem  (in  thousands  of  square  miles)  and  percentage  of  Vorld  TotaL 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S.  AMERICA  WORLD 


Table  16.  Olive  Drab  Areas  (in  thousands  of  square  miles),  and  Percentages  of  World  Totals 


MONTH  AFRICA  ASIA  AUSTRALASIA  EUROPE  N.  AMERICA  S,  AMERICA  WORLD 


Table  17.  Forest  Green  Areas  (in  thousands  of  square  miles),  and  Percentages  of  World  Totals 


APPENDIX  B 


World  Coloration:  Distribution  (area  and  percent)  for 
continental  areas 
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The  World  (average  monthly  distribution  in  percent) 
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COLORATION  JAN 
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Table  20.  Africa  Coloration  by  months!  Areas  (in  thousands  of  square  miles.)  and  Percentage, 
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Australasie  Coloration:  Areas  (in  thousands  of  square  miles)  and  Percent; 


COLORATION 
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thousands  of  square  miles)  and  Percentag. 
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Table  21*. *  North  America  Coloration: 

Areas  (in  thousands  of  square  miles)  and  Percentages 
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Table  25.  South  America  Coloration: 

Areas  (in  thousands  of  square  miles)  and  Percentage 


APPENDIX  C 


World  Colorations  Maximum  Distribution  (area  and 
percent)  for  continental  areas 


COLORATION  AFRICA  ASIA  AUSTRAJASIA  EUROPE  N.  AMERICA  S,  AMERICA  WORLD 


APPENDIX 


World  Coloration:  Average  distribution  (area  and  percent) 
for  each  of  12  ...onths 


Month 
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Page 

January 

27 

44 

February 

28 

45 

March 

29 

46 

April 

30 

47 

May 

31 

48 

June 

32 

49 

July 

33 

50 

August 

34 

51 

September 

35 

52 

October 

36 

53 

November 

37 

54 

December 

38 
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Table  28.  Coloration  for  February  (in  thousands  of  square  miles)  and  Percent, ages 
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Te.t'le  30.  Coloration  for  April  (in  thousands  of  square  miles)  and  Percentages 
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Table  32.  Coloration  for  June  (in  thousands  of  square  miles)  and  Percentages 


COLORATION 


ox  square  miles)  ani  Percentages 


Table  34.  Coloration  for  August  (in  thousands  of  square  miles)  and  Percentages 
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Table  36,  Coloration  for  October  (in  thousands  of  square  miles)  and  Percentages 


lousands  of  square  miles)  and  Percentages 


APPENDIX  E 


Urban  areas  of  more  than  one  million  population 


Africa 


Cairo,  Egypt 


Asia 


Bombay,  India 
Calcutta,  India 
Canton,  China 
Hong  Kong 
Hy de  rabad ,  India 
Karachi,  Pakistan 
Kyoto,  Japan 
^Leningrad,  U.S.S.R. 
Madras,  India 
Manila.  Philippines 
^Moscow,  U.S.S.R. 
Mukden,  China 
Nagoya,  Japan 
Nanking,  China 
Osaka,  Japan 
Peiping,  China 
Seoul.  Korea 
Shanghai,  China 
Tehran,  Iran 
Tientsin,  China 
Tokyo,  Japan 

Australasia 


^Jakarta,  Indonesia 
Melbourne,  Australia 
Sydney,  Australia 


isurope 

Barcelona,  Spain 
Berlin,  Germany 
Birmingham,  England 
Brussels ,  Belgium 
Bucharest,  Rumania 
Budapest,  Hungary 

#  Included  in  Asiu 
*  ^  .included  in  Aust ra.l5.5ia 


Europe  (Continued) 

Copenhagen,  Denmark 
Glasgow,  Scotland 
Hamburg,  Germany 
Istanbul,  Turkey 
London,  England 
Madrid,  Spain 
Milan,  Italy 
Naples,  Italy 
Paris,  France 
Rome,  Italy 
Vienna,  Austria 

North  America 


Baltimore,  U.S.A. 

Boston,  U.S.A. 

Buffalo,  U.S.A. 

Chicago,  U.S.A. 

Cleveland,  U.S.A. 

Detroit,  U.S.A. 

Los  Angeles,  U.S.A. 

Mexico  City,  Mexico 
Minneapolia-St.  Paul,  U.S.A. 
Montreal,  Canada 
Ne:v  York,  U.S.A. 
Philadelphia,  U.S.A. 
Pittsburgh,  U.S.A. 

San  Francisco,  U.S.A. 

St.  Louis,  U.S.A. 

Toronto,  Canada 
Washington,  D.C.,  U.S.A. 

South  America 


Buenos  Aires,  Argentina 
Lima,  Peru 

Rio  de  Janeiro,  Brazil 
Sao  Paulo,  Brazil 
Santiago,  Chile 
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